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(54) Shifting device for an automatic transmission 

(57) A shifting device for a vehicle automatic trans- 
mission comprises a manual shift mode which permits a 
driver to manually change a speed ratio by displacing a 
shift lever (2) to an upshift (12) or downshift (14) direc- 
tion from its neutral position in a manual operation lane 
(6). An upshift signal input terminal and a downshift sig- 
nal input terminal are provided in a control unit (16). 
Upshift signals transmitted from an upshift switch ( 1 2) of 
a selector and a steering switch (18,19) on a steering 
wheel (17) are input into the upshift signal input termi- 
nal, and downshift signals transmitted from a downshift 
switch (14) of the selector and the steering switch 
(18,19) on the steering wheel are input into the down- 
shift signal input terminal. In this way, the number of 
input terminals of the control unit is reduced. 




Fig.1 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a shifting 
device for a vehicle automatic transmission, and in par- 
ticular to a shifting device for an automatic transmission 
comprising a manual shift mode. 

BACKGROUND OF THE INVENTION 

[0002] A speed ratio in an automatic transmission for 
a vehicle is automatically changed according to vehicle 
speed and throttle opening, but some automatic trans- 
missions have manual shift mode wherein a driver can 
change the speed ratio manually. 
[0003] A shifting device for such an automatic trans- 
mission is disclosed in US. Pat. No. 4,987,792. When 
the driver intends to apply the manual shift mode, the 
driver moves a shift lever from the first shift lane to the 
second shift lane through a changeover lane. In the 
manual shift mode, when the driver moves the shift lever 
in an upshift direction from a neutral position, an upshift 
command is output to the transmission, and when the 
driver moves the shift lever in a downshift direction from 
the neutral position, a downshift command is output to 
the transmission. Whether the shift lever has moved to 
the second shift lane, or whether the shift lever has 
moved in the upshift or downshift direction, is detected 
by plural switches provided in the changeover lane and 
the second shift lane. 

[0004] U.S. Pat. NO. 5,520,066 discloses a similar 
shifting device but further comprises a steering switch 
on the steering wheel for selecting an upshift or down- 
shift operation. By operating this steering switch, the 
driver can change the speed ratio without operating the 
shift lever. 



prises a shift lever for selecting an automatic shift mode 
and a manual shift mode, and for selecting either of 
upshift and downshift operations when the manual shift 
mode is selected, a control unit for outputting upshift 

5 and downshift commands to said transmission based 
on an upshift signal and a downshift signal, a shift 
switch for transmitting the upshift signal to the control 
unit when the shift lever has selected the upshift opera- 
tion and for transmitting the downshift signal to the con- 

w trol unit when the shift lever has selected the downshift 
operation, and a steering switch disposed on the steer- 
ing wheel for transmitting the upshift signal and the 
downshift signal to the control unit. The control unit 
comprises a unique upshift signal input terminal for 

75 inputting the upshift signal transmitted from the shift 
switch as well as from the steering switch, and a unique 
downshift signal input terminal for inputting the down- 
shift signal transmitted from the shift switch as well as 
from the steering switch. Hence, the number of input 

20 terminals and harnesses of the control unit can be 
reduced. 

[0010] The details as well as other features and 
advantages of this invention are set forth in the remain- 
der of the specification and are shown in the accompa- 
25 nying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0011] 
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Fig. 1 is a schematic diagram of a transmission 
control system comprising a shifting device accord- 
ing to this invention. 

Fig. 2 is a control circuit diagram of the shifting 
device. 

Fig. 3 is similar to Fig. 2, but showing a second 
embodiment of this invention. 



SUMMARY OF THE INVENTION 

[0005] However, in this device, the number of signals 
input into a control unit increases because of the 
increase of switches, the number of input terminals and 
harnesses increases, and so the cost of the device 
increases. 

[0006] Moreover, even if there was a faulty switch 
which was always in a conducting or non-conducting 
state, the shifting device could not determine whether or 
not it had a fault. 

[0007] It is therefore an object of this invention to 
reduce the number of input terminals of a control unit of 
a shifting device which is equipped with an upshift and 
downshift switch on the steering wheel. 
[0008] It is a further object of this invention to deter- 
mine a faulty switch in a shifting device. 
[0009] According to an aspect of this invention as 
described in claim 1, a shifting device for an automatic 
transmission of a vehicle with a steering wheel, com- 
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DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 



[0012] Referring to Fig. 1 of the drawings, a shifting 
device of an automatic transmission 1 comprises a 
selector 15, a steering wheel 17 and a control unit 16. 
45 [001 3] The selector 1 5 comprises a shift lever 2 which 
is arranged to move in a selector lane 4, a manual oper- 
ation lane 6 and a changeover lane 8 connecting there- 
between. 

[0014] In the selector lane 4, the shift lever 2 is placed 
so in any of six positions, i. e. a parking range "P\ reverse 
range M R", neutral range "N", drive range "D", second 
range n 2 M and first range w 1 " arranged in that order in the 
lane in the front/back direction of a vehicle. 
[001 5] The manual operation lane 6 is provided paral- 
55 lei to the selector lane 4 centered on a position corre- 
sponding to the drive range "D". In the manual operation 
lane, the shift lever 2 is maintained at its neutral posi- 
tion, and according to an operation by the driver, it is 
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moved in an upshift (+) direction or downshift (-) direc- 
tion. The changeover lane 8 connects the selector lane 
4 and manual operation lane 6 at a position correspond- 
ing to the drive range "D". The shift lever 2 displaces 
between the selector lane 4 and manual operation lane 5 
6 via the changeover lane 8. 

[0016] When the driver displaces the shift lever 2 to 
the manual operation lane 6 from the drive range "D" of 
the selector lane 4 via the changeover lane 8, the shift- 
ing device enters the manual shift mode. In this manual 10 
shift mode, when the driver displaces the shift lever 2 in 
the upshift direction in the manual operation lane 6, the 
automatic transmission 1 shifts up to the next higher 
gear. When the driver displaces the shift lever 2 in the 
downshift direction in the manual operation lane 6 r the is 
automatic transmission 1 shifts down to the next lower 
gear. 

[0017] A manual mode switch 10 is provided in the 
changeover lane 8 to detect whether the shift lever 2 
has moved to the manual operation lane 6. In the man- 20 
ual operation lane 6, an upshift switch 12 to detect 
whether the shift lever 2 is in the upshift position of the 
lane and a downshift switch 14 to detect whether the 
shift lever 2 is in the downshift position of the lane are 
provided. In the selector lane 4, an inhibitor switch, not 25 
shown, which detects whether the shift lever 2 is in the 
"P", "R", "NT, "D w , "2 n or "1" range is provided. 
[001 8] A first steering switch 1 8 and a second steering 
switch 19 are installed on the steering wheel 17, and 
they are respectively situated to the left side and right 30 
side of the center position. When the driver displaces a 
moving part of the steering switches 18 or 19 upwards, 
the upshift operation is selected, and when the driver 
displaces the moving part downwards, the downshift 
operation is selected. 35 
[001 9] Fig. 2 is a circuit diagram of the shifting device. 
[0020] The shifting device comprises the first steering 
switch 18, second steering switch 19, manual mode 
switch 10, upshift switch 12, downshift switch 14 and 
control unit 1 6 provided with five input terminals from a 40 
first input terminal 16 a to a fifth input terminal 16e 
which are connected to these switches. The manual 
mode switch 10, upshift switch 12 and downshift switch 
14 are connected in series to the control unit 16. 
[0021 ] In the manual mode switch 1 0, a first traveling 45 
contact 10a is earthed, a first contact 10b is connected 
to the first input terminal 16a of the control unit 16, and 
a second contact 1 0c is connected to a second traveling 
contact 12a of the upshift switch 12. 
[0022] In the upshift switch 1 2, a third contact 1 2b is so 
connected to a first signal line 20a via a fourth signal 
line 20d, and a fourth contact 12c is connected to a third 
traveling contact 1 4a of the downshift switch 14. 
[0023] In the downshift switch 1 4, a fifth contact 1 4b is 
connected to a second signal line 20b via a fifth signal 55 
line 20e, and a sixth contact 14c is connected to the 
second input terminal 16b of the control unit 16 via a 
sixth signal line 20f. 



[0024] In the first steering switch, when the driver 
selects the upshift operation of the first steering switch 
18, a seventh contact 18b is in electrical contact with a 
fourth traveling contact 18a, and an ON signal is input 
into the fifth input terminal 16e of the controller 16 via 
the first signal line 20a. When the driver selects the 
downshift operation of the first steering switch 18, an 
eighth contact 18c is in electrical contact with the fourth 
traveling contact 18a, and an ON signal is input into the 
third input terminal 16c of the controller 16 via the sec- 
ond signal line 20b. 

[0025] Similarly, in the second steering switch, when 
the driver selects the upshift operation of the second 
steering switch 19, an another seventh contact 19b is in 
contact with an another fourth traveling contact 19a, 
and an ON signal is input into the fifth input terminal 1 6e 
of the controller 16 via the first signal line 20a. When the 
driver selects the downshift operation of the second 
steering switch 19, an another eighth contact 19c is in 
contact with the another fourth traveling contact 19a, 
and an ON signal is input into the third input terminal 
16c of the controller 16 via the second signal line 20b. 
[0026] A ninth contact 1 8d of the first steering switch 

18 is connected to the another fourth traveling contact 
19a of the second steering switch 19, and a tenth con- 
tact 19d of the second steering switch 19 is connected 
to the fourth input terminal 1 6d of the control unit 1 6 via 
a third signal line 20c. 

[0027] In this control circuit, an ON signal is input into 
a predetermined input terminal of the control unit 16 
according to an operation of the shift lever 2 of the 
selector 15 or an operation of the steering switches 18, 

1 9 on the steering wheel 1 7. 

[0028] For example, an ON signal is input into the first 
input terminal 16a of the control unit 16 when the shift 
lever 2 is situated in the selector lane 4. 
[0029] When the shift lever 2 moves from the selector 
lane 4 to the manual operation lane 6 via the changeo- 
ver lane 8, and moves to neither the upshift direction nor 
the downshift direction, i.e. when the shift lever 2 is in 
the neutral position in the manual operation lane 6, an 
ON signal is input into the second input terminal 16b of 
the control unit 16. 

[0030] When the shift lever 2 moves in the upshift 
direction from the neutral position, an ON signal is input 
into the fifth input terminal 16e of the control unit 16, and 
when the shrft lever 2 moves in the downshift direction 
from the neutral position, an ON signal is input into the 
third input terminal 16c of the control unit 16. 
[0031] When the first steering switch 18 selects the 
upshift operation, an ON signal is input into the fifth 
input terminal 16e of the control unit 16, and when the 
first steering switch 18 selects the downshift operation, 
an ON signal is input into the third input terminal 16c of 
the control unit 16. Similarly, when the second steering 
switch 19 selects the upshift operation, an ON signal is 
input into the fifth input terminal 16e of the control unit 
16, and when the second steering switch 19 selects the 
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downshift operation, an ON signal is input into the third 
input terminal 16c of the control unit 16. 
[0032] When the steering switches 18, 19 have 
selected neither the upshift nor downshift operation, an 
ON signal is input into the fourth input terminal 16d of 
the control unit 16. 

[0033) In this embodiment, as the fourth signal line 
20d is connected to the first signal line 20a, a signal 
when the shift lever 2 moves in the upshift direction and 
a signal when either the first steering switch 18 or sec- 
ond steering switch 19 selects the upshift operation, are 
input into the fifth input terminal 16e together. 
[0034] Also, as the fifth signal line 20e is connected to 
the second signal line 20b, a signal when the shift lever 
2 moves in the downshift direction and a signal when 
either the first steering switch 18 or second steering 
switch 19 selects the downshift operation, are input into 
the third input terminal 16c together. 
[0035] In this way, as the terminal to which a signal 
from the steering wheel 17 is input is also the terminal 
to which a signal from the selector 15 is input, a lesser 
number of input terminals are needed in the control unit 
16, and the number of harnesses is also less. 
[0036] Fig. 3 shows a second embodiment of this 
invention. 

[0037] This embodiment is different from the first 
embodiment in the construction of the first steering 
switch 18 and second steering switch 19 on the steering 
wheel 1 7. Herein these switches respectively comprise 
a traveling contact and two contacts. 
[0038] The fourth traveling contact 18a of the first 
steering switch 18 is connected to the sixth signal line 
20f via a seventh signal line 20g that comprises a diode 
21a. The sixth signal line 20f connects the second input 
terminal 16b of the control unit 16 to the sixth contact 
1 4c of the downshift switch 1 4. 
[0039] TTie seventh contact 18b of the first steering 
switch 18 is connected to the fifth input terminal 16e of 
the controller 16 via the first signal line 20a which com- 
prises a diode 21b. The eighth contact 18c is connected 
to the third input terminal 1 6c of the controller 1 6 via the 
second signal line 20b which comprises a diode 21c. 
[0040] The another fourth traveling contact 1 9a of the 
second steering switch 19 is connected to the seventh 
signal line 20g further upstream than the diode 2 1 a. The 
another seventh contact 19b is connected to the first 
signal line 20a, and the another eighth contact 19c is 
connected to the second signal line 20b. 
[0041] A first AND input terminal 22a and a second 
AND input terminal 22b of an AND circuit 22 are respec- 
tively connected to a predetermined position further 
downstream than the diode 21b of the first signal line 
20a and a predetermined position further downstream 
than the diode 21c of the second signal line 20b. An 
AND output terminal 22c of the AND circuit 22 is con- 
nected to the fourth input terminal 16d of the control unit 
16. 

[0042] When there is no current in the first signal line 



20a nor in the second signal line 20b, an ON signal is 
input into the fourth input 16d of the controller 16 from 
the output terminal 22c of the AND circuit 22. 

[0043] A diode 21 d is interposed in the fourth signal 

5 line 20d which connects the third contact 12b of the 
upshift switch 12 and the first signal line 20a. A diode 
21e is interposed in the fifth signal line 20e which con- 
nects the fifth contact 14b of the downshift switch 14 
and the second signal fine 20b. 

10 [0044] In this control circuit, when the shift lever 2 is 
situated in the selector lane 4, an ON signal is input into 
the first input terminal 16a of the control unit 16. 
[0045] When the shift lever 2 moves to the manual 
operation lane 6 from the selector lane 4 via the 

is changeover lane 8 and moves in neither the upshift 
direction nor the downshift direction, i.e. when the shift 
lever is in the neutral position in the manual operation 
lane 6, an ON signal is input into the second input termi- 
nal 16b of the control unit 16. 

20 [0046] When the ON signal is input into the second 
input terminal 16b of the control unit 16 and the first 
steering switch 1 8 selects the upshift operation, the sev- 
enth contact 18b is connected to the fourth traveling 
contact 18a, and an ON signal is input into the fifth input 

25 terminal 1 6e of the control unit 1 6. 

[0047] When the ON signal is input into the second 
input terminal 16b and the first steering switch 18 
selects the downshift operation, the eighth contact 18c 
is connected to the fourth traveling contact 18a, and an 

30 ON signal is input into the third input terminal 16c of the 
control unit 16. 

[0048] Similarly, when the ON signal is input into the 
second input terminal 16b and the second steering 
switch 19 selects the upshift operation, an ON signal is 

35 input into the fifth input terminal 16e of the control unit 
1 6, and when the second steering switch 1 9 selects the 
downshift operation, an ON signal is input into the third 
input terminal 1 6c of the control unit 1 6. 
[0049] As there is no current in the first signal line 20a 

40 and second signal line 20b when the first steering 
switch 18 and second steering switch 19 have not 
selected either the upshift operation or downshift opera- 
tion, an ON signal is input into the fourth input terminal 
16d of the control unit 16 from the AND circuit 22. 

45 [0050] When the shift lever 2 moves in the upshift 
direction, an ON signal is input into the fifth input termi- 
nal 16e of the control unit 1 6, and when the shift lever 2 
moves in the downshift direction, an ON signal is input 
into the third input terminal 16c of the control unit 16. 

so [0051] When the shift lever 2 moves in the upshift 
direction or the downshift direction, the fourth contact 
12c of the upshift switch 12 becomes isolated from the 
second traveling contact 12a, or the sixth contact 14c of 
the upshift switch 14 becomes isolated from the third 

55 traveling contact 14a. Due to this, when the driver is 
operating the shift lever in manual shift mode, the first 
steering switch 18 and the second steering switch 19 
can no longer select the upshift operation, or the down- 
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shift operation. 

[0052] Therefore, when the shift lever 2 has moved in 
the upshift direction or downshift direction, selection of 
the upshift operation anti downshift operation by the first 
steering switch 18 and the second steering switch 19 s 
are impossible, so erroneous driver operation is pre- 
vented. 

[0053] The first steering switch 18 and the second 
steering switch 19 of this embodiment are switches 
comprising a traveling contact and two contacts. As this 10 
structure is simpler than the switch having a traveling 
contact and three contacts used in the first embodiment, 
a control circuit of still lower cost can be provided. 
[0054] The control unit 16 can also determine a fault 
in the manual mode switch 10, upshift switch 12, down- is 
shift switch 14 and steering switches 18, 19. 
[0055] For example, the control unit 1 6 can determine 
that the manual mode switch 10 is faulty when an OFF 
signal is input into the first input terminal 16a, second 
input terminal 16b, third input terminal 16c and fifth 20 
input terminal 16e continuously for a predetermined 
time. 

[0056] Further, when an ON signal is input into the 
second input terminal 16b, fifth input terminal 16e and 
fourth input terminal 16d, the control unit 16 can deter- 25 
mine that the third contact 1 2b of the upshift switch 1 2 is 
earthed. 

[0057] Similarly, when an ON signal is input into the 
second input terminal 16b, third input terminal 16c and 
fourth input terminal 16d, the control unit 16 can deter- 30 
mine that the downshift switch 14 is faulty. Also, when 
an ON signal is input into the first input terminal 16a and 
fifth input terminal 16e, and an OFF signal is input into 
the fourth input terminal 16d, the control unit 16 can 
determine that the seventh contact 1 8b of the first steer- 35 
ing switch 18 or the another seventh contact 19b of the 
second steering switch 19 is earthed. 
[0058] Similarly, when an ON signal is input into the 
first input terminal 16a and the third input terminal 16c, 
and an OFF signal is input into the fourth input terminal 40 
16d, the control unit 16 can determine that the first 
steering switch 18 or the second steering switch 19 is 
faulty. 

[0059] In the embodiment shown in Fig. 2 and Fig. 3, 
the three switches in the selector 15 were connected in 45 
the order manual mode switch 10, upshift switch 12 and 
downshift switch 14, but the same effect is obtained if 
the downshift switch 14 and upshift switch 12 are inter- 
changed, and the switches are connected in the order 
manual mode switch 1 0, downshift switch 1 4 and upshift so 
switch 12. 

[0060] The contents of Japanese Application No.9- 

203298, with a filing date July 29, 1997 in Japan, are 

hereby incorporated by reference. 

[0061 ] The embodiments of this invention in which an 55 

exclusive property or privilege is claimed are defined as 

follows: 



Claims 

1. A shifting device for an automatic transmission (1) 
of a vehicle with a steering wheel (1 7), comprising: 

a shift lever (2) for selecting an automatic shift 
mode and a manual shift mode, and for select- 
ing either of upshift and downshift operations 
when said manual shift mode is selected, 

a control unit (16) for outputting upshift and 
downshift commands to said transmission (1) 
based on an upshift signal and a downshift sig- 
nal, 

a shift switch for transmitting said upshift signal 
to said control unit (16) when said shift lever (2) 
has selected said upshift operation and for 
transmitting said downshift signal to said con- 
trol unit (16) when said shift lever (2) has 
selected said downshift operation, 

a steering switch (18, 19) disposed on said 
steering wheel (17) for transmitting said upshift 
signal and said downshift signal to said control 
unit (16), characterized in that 

said control unit (16) comprises a unique 
upshift signal input terminal (16e) for inputting 
said upshift signal transmitted from said shift 
switch as well as from said steering switch (18, 
19), and a unique downshift signal input termi- 
nal (16c) for inputting said downshift signal 
transmitted from said shift switch as well as 
from said steering switch (18, 19). 

2. A shifting device according to Claim 1, character- 
ized in that said shifting device further comprises a 
circuit that disables the transmission of said upshift 
and downshift signals from said steering switch (18, 
19) when said shift switch transmits either of said 
upshift signal and said downshift signal to said con- 
trol unit (16). 

3. A shifting device according to Claim 1, character- 
ized in that 

said shift switch comprises a manual mode 
switch (10) for detecting whether or not said 
shift lever (2) has selected said manual shift 
mode, an upshift switch (12) for detecting 
whether or not said shift lever (2) has selected 
said upshift operation, and a downshift switch 
(14) for detecting whether or not said shift lever 
(2) has selected said downshift operation, 

said manual mode switch (10) comprises a first 
traveling contact (10a) which is earthed, a first 
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contact (10b) which is connected to said first 
traveling contact (10a) when said shift lever (2) 
has selected said automatic shift mode, and a 
second contact (10c) which is connected to 
said first traveling contact (1 0a) when said shift s 
lever (2) has selected said manual shift mode, 

said upshift switch (12) comprises a second 
traveling contact (12a) connected to said sec- 
ond contact (1 0c) of said manual mode switch w 
(10), a third contact (12b) which is connected to 
said second traveling contact (1 2a) when said 
shift lever (2) has selected said upshift opera- 
tion, and a fourth contact (12c) which is con- 
nected to said second traveling contact (12a) 75 
when said shift lever (2) has not selected said 
upshift operation, 

said downshift switch (14) comprises a third 
traveling contact (1 4a) connected to said fourth 20 
contact (12c) of said upshift switch (12), a fifth 
contact (14b) which is connected to said third 
traveling contact (14a) when said shift lever (2) 
has selected said downshift operation, and a 
sixth contact (14c) which is connected to said 25 
third traveling contact (14a) when said shift 
lever (2) has not selected said downshift oper- 
ation, 

said steering switch (1 8, 1 9) comprises a fourth 30 
traveling contact (18a, 19a) connected to said 
sixth contact (14c) of said downshift switch 
(1 4), a seventh contact (1 8b, 1 9b) connected to 
said upshift signal input terminal (16e), and an 
eighth contact (18c, 19c) connected to said 35 
downshift signal input terminal (16c), and 

said shifting device further comprises a circuit 
which transmits either of said upshift signal and 
said downshift signal to said control unit (16) 40 
from said steering switch (18, 19), when said 
second contact (10c) of said manual mode 
switch (10) is connected to said first traveling 
contact (10a), said fourth contact (12c) of said 
upshift switch is connected to said second 45 
traveling contact (12a), and said sixth contact 
(1 4c) of said downshift switch (1 4) is connected 
to said third traveling contact (14a). 

A shifting device according to Claim 1 , character- so 
ized in that 

said shift switch comprises a manual mode 
switch (10) for detecting whether or not said 
shift lever (2) has selected said manual shift ss 
mode, an upshift switch (12) for detecting 
whether or not said shift lever (2) has selected 
said upshift operation, and a downshift switch 



(14) for detecting whether or not said shift lever 
(2) has selected said downshift operation, 

said manual mode switch (1 0) comprises a first 
traveling contact (10a) which is earthed, a first 
contact (10b) which is connected to said first 
traveling contact (10a) when said shift lever (2) 
has selected said automatic shift mode, and a 
second contact (10c) which is connected to 
said first traveling contact (10a) when said shift 
lever (2) has selected said manual shift mode, 

said downshift switch (14) comprises a third 
traveling contact (14a) connected to said sec- 
ond contact (10c) of said manual mode switch 
(10), a fifth contact (14b) which is connected to 
said third traveling contact (14a) when said 
shift lever (2) has selected said downshift oper- 
ation, and a sixth contact (14c) which is con- 
nected to said third traveling contact (14a) 
when said shift lever (2) has not selected said 
downshift operation, 

said upshift switch (12) comprises a second 
traveling contact (12a) connected to said sixth 
contact (14c) of said downshift switch (14), a 
third contact (12b) which is connected to said 
second traveling contact (12a) when said shift 
lever (2) has selected said upshift operation, 
and a fourth contact (12c) which is connected 
to said second traveling contact (12a) when 
said shift lever (2) has not selected said upshift 
operation, 

said steering switch (18, 19) comprises a fourth 
traveling contact (18a, 19a) connected to said 
fourth contact (12c) of said upshift switch (12), 
a seventh contact (18b, 19b) connected to said 
upshift signal input terminal (16e), and an 
eighth contact (18c, 19c) connected to said 
downshift signal input terminal (16c), and 

said shifting device further comprises a circuit 
which transmits either of said upshift signal and 
said downshift signal to said control unit (16) 
from said steering switch (18, 19), when said 
second contact (10c) of said manual mode 
switch (10) is connected to said first traveling 
contact (10a), said fourth contact (12c) of said 
upshift switch is connected to said second 
traveling contact (12a), and said sixth, contact 
(1 4c) of said downshift switch (1 4) is connected 
to said third traveling contact (14a). 

5. A shifting device according to Claim 1, character- 
ized in that 

said steering switch (18, 19) comprises a fourth 
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traveling contact (18a, 19a), a seventh contact 
(18b, 19b) connected to said upshift signal 
input terminal (I6e) and an eighth contact (18c, 
19c) connected to said downshift signal input 
terminal (16c), and 5 

said shifting device further comprises steering 
switch fault identifying means which identifies 
whether either of said seventh contact (18b, 
19b) and said eighth contact (18c, 19c) of said 10 
steering switch (18, 19) is earthed. 

A shifting device according to Claim 1 , character- 
ized in that 

15 

said steering switch (18, 19) comprises a fourth 
traveling contact (18a, 19a), a seventh contact 
(18b, 19b) connected to said upshift signal 
input terminal (16e) and an eighth contact (18c, 
19c) connected to said downshift signal input 20 
terminal (16c), and 

said shifting device further comprises an AND 
circuit (22) comprising a first AND input termi- 
nal (22a) connected to said seventh contact 
(1 8b, 1 9b) and said upshift signal input terminal 25 
(16e), a second AND input terminal (22b) con- 
nected to said eighth contact (18c, 19c) and 
said downshift signal input terminal (16c), and 
an AND output terminal (22c) connected to a 
predetermined input terminal (1 6d) of said con- 30 
trol unit (16). 
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